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Abstract— Lapindo mud is one of the problems in Indonesia 
are still not finished. Has been 7 years since May 29, 2006 
Lapindo mud continues spewing hot mud. Recorded 11 villages 
in 3 districts in Sidoarjo sinking, 2,381 families or 9,160 souls 
become the victims. A compound owned by Lapindo Mud is a 
mineral Barium. Barium (Ba) is the chemical element of atomic 
number 56. Used to make paint, bricks, tiles, glass, rubber of 
barium sulfate. In its development, also known as RAM (Radar 
Absorbent Material) used in stealth aircraft as Barium mineral 
utilization applications. Barium rate per sample, which is about 
Rp 165,000.00 (category of waste water), Rp 125.000,00 for the 
category of toxicity characteristic leaching procedure (TCLP). 
Meanwhile, the price of pure Barium is $ 55 per 100 grams or 
USD 528,275.00. It thus potential as a solution to the utilization 
Lumpur Lapindo, where abortion was 1.006 mg / L. In metallic 
mineral processing, pyrometallurgy and hydrometallurgical 
processes known. Both have some disadvantages and harmful to 
the environment. Heating metal ore with microwave is a new 
method of extracting material. Heat generated internally and 
take place simultaneously. Extraction results can be applied to 
many things by directly involving local communities and 
continuing to restore and improve the welfare and their rights. 
Various studies have shown the use of microwave is very effective 
to support the extraction process material. 
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I. INTRODUCTION 
The Sidoarjo mud flow or Lapindo mud occurred in the 
subdistrict of Porong, Sidoarjo in East Java, Indonesia since 
May 29, 2006. Thus far , the disaster has not been resolved 
properly. Mud which initially occurred in the area of drilling 
PT. Lapindo Brantas Renokenongo Village, Porong district, 
Sidoarjo regency has many negative impacts, losses in various 
fields (economic, social, and ecological), both for local 
communities and government. Prediction cessation mudflow 
was also yet to get a clear estimate of when it will be 
completed stopped. Even Richard Davies, a geologist from the 
University of Durham, England, said the mudflow will 
continue next 100 to 400 years. On the other hand, the 
problems that arise as a result of his own mudflow include 
content which is harmful if inhaled H2S humans. The 
government also had to bear the loss due to the state budget to 
budget large enough to handle the Lapindo mud problems. 
When examined more deeply, it turns out Lumpur Lapindo 
has a mineral content as shown in the following table, 
TABLE I. CONTENT TEST RESULTS OF LAPINDO MUD 
(Source: Edhi Wahjuni Setyowati, 2009) 
 
One of the valuable mineral deposits that enough is barium. 
Barium is a white colored metal perakdengan 56.Senyawa 
barium atom number can be produced by the industry, such as 
oil and gas industries to make drilling mud. Barium is also 
used to make paint, bricks, tiles, glass, and rubber of barium 
sulfate. Additionally, barium used by physicians in conducting 
medical tests and X-ray examination. 
Research Center for Metallurgy - LIPI, 2008, stating the use 
of Barium Carbonate for industry - industry in the country 
reached 6,000 tons per year, while provision is done by 
importing from china and hongkong. Import propensity of this 
material will get bigger in years - next year given the 
increasingly rapid development of industry. 
Barium found in nature in the form of barite compounds, ie, 
BaSO4, which can be found in very large numbers in several 
locations in Indonesia, such as Cikondang - Tasikmalaya, 
Kendawangan - West Kalimantan, East Nusa Tenggara and 
Wetar Island. Mineral barite have characteristics that can be 
determined quickly, which does not dissolve well in water and 
acid and can absorb radiation. This mineral has been mined 
economically and can be used as a potential raw material to be 
processed into chemical barium. 
Davenport states that the processing of metallic minerals 
Some testing results 
Parameter Maximum 
test results 
Quality standards 
Arsenic 0.045 mg/L 5 mg/L 
Barium 1.066 mg/L 100 mg/L 
Plumbum 0.05 mg/L 5 mg/L 
Mercury 0.004 mg/L 0.2 mg/L 
Free Cyanide 0.02 mg/L 20 mg/L 
Trichlorophenol 0.017 mg/L 2 mg/L (2,4,6 Trichlorophenol) 400 mg/L (2,4,4 Trichlorophenol) 
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which have no use pyrometallurgy process (extraction process 
is carried out at high temperature) and hydrometallurgical 
(extraction process is carried out at a relatively low 
temperature by means of leaching liquid media). 
Currently, Barium is used to obtain the extraction process. 
Barium extraction can be done in two ways, namely by 
electrolysis method and the method of reduction. Both types 
can be classified into the hydrometallurgical extraction of 
material in accordance with the explanation Davenport. 
However, in both processes (pyrometallurgy and 
hydrometallurgical) has some drawbacks such as the process 
spent fuel pyrometallurgy very much, the process took a long 
and very complex. Moreover, the greatest loss of this process 
is the production of gas SO2 (Sulfur Dioxide) is very 
dangerous and can cause acid rain which can damage the 
environment. Hydrometallurgical process using a chemical 
solution that can harm the environment and not all minerals 
can be processed using this method. 
Seeing these conditions, based on literature review found a 
new method in the extraction process material. The process is 
to use a microwave. Folo Daniel Sianipar, 2012 states that 
heating metal ore with microwaves is one of the new methods 
in extraction of metallic minerals. In this method, the heat 
generated internally due to vibration of the molecules targeted 
by microwaves. Because the character of microwaves can 
penetrate the target molecule, then it will with microwave 
heating will take place simultaneously. This is in contrast to 
conventional heating, where the heat flow by convection and 
conduction. Various studies on the use of microwave 
extraction metallurgy directly demonstrate that microwaves 
are very effective to support the extraction process material. 
There are several factors that affect the barium extraction 
using the microwave, among other material dielectric constant 
(real permittivity), the imaginary permittivity, microwave 
frequency, type of fuel, fuel composition, power, exposure 
time, oxygen control, etc. 
Based on the problems caused by the mudflow and see the 
potential of minerals contained therein, is supported by the 
existence of alternative technologies such as extraction with 
new microwave, then we compile papers titled "Extraction of 
Mineral Content of Barium (Ba) in the mudflow through 
Microwave method as Mine Materials Processing 
opportunities for 2014 Nations Economic Independence ". 
The papers are expected to be able to provide solutions that 
are useful and can be applied to public welfare (especially the 
Porong) better. 
II. PROBLEM FORMULATION 
The problem is to assign the solution to how do extract 
metals barium mineral on the Lapindo Mud pengguaan 
microwave method (micro wave) that has the potential to be 
used for the realization of mineral Indonesia Nations 
Economic Independence 2014. 
 
 
III. OBJECTIVES AND BENEFITS 
The purpose of this paper is to get a way to extract metals 
barium mineral on the Lapindo Mud pengguaan microwave 
method with potential as self supporting materials Indonesian 
mining mineral processing in the country. 
And benefits of this work include: 
 As a solution to the Lapindo mud unresolved since 
2006 
 Ease the burden of local communities by providing and 
encourage cooperation in the realization of the program 
in the paper 
 As a reference to conduct further research on the use of 
microwaves in materials extraction 
 Support government programs in the nation's economic 
independence 
 Supporting the government in the mineral processing of 
the independence of Indonesia 
IV.  RESEARCH METHODOLOGY 
A. Literature Review 
The study of literature includes reference data search on all 
sorts of data on research conducted. Also does guidance to 
faculty who are experts in this study. In the reference study 
will be known problems - problems that occur, how to do this 
research, as well as the equipment and materials needed to 
conduct the research 
B. Preparation of equipment and materials 
Preparation tools and materials that prepare the tools and 
materials needed to conduct this research. 
Materials used are: 
 Sample Lapindo mud 
Lapindo mud samples taken from the coordinates 
does contain many elements Sr and Ba. The chemical 
composition of the Lapindo mud used shown in 
Table 2. 
 Coal 
Reductant used as raw material coal. The results of 
the proximate analysis of coal used are listed below. 
TABLE II. SAMPLE OF LAPINDO MUD 
 
 
 
 
 
 
 
The equipment used is: 
 Crucibel 
 Refractory Stone 
Serves as a heat insulator and has a melting point of 
18000 C. 
 Microwave 
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Households using an open microwave, the 
microwave while the specification as follows: 
- Electrux Microwave Oven; EMM-2007X 
- Internal Capacity: 20 liters 
- Power (W): 800 Watt 
- Auto timer off: Yes 
- Product [W x H x D] (mm): 461 x 280 x 373 
 Compressors 
Air supply into the microwave. 
C. Enrichment Lapindo mud up to 270 mesh 
At this stage the Lapindo mud samples that have been taken 
will be crushed into powder first. And kemudianakan sieved 
to 270 mesh. Choosing a grain size of 270 mesh based on 
research that has been conducted by Firdiyono (2008) on the 
extraction of mineral barite barium in roasting, the optimum 
conditions for maximum extraction yield percent (86.35%) 
with a grain size of 270 mesh. 
D. Testing Twenty-Gram Samples 
Samples weighing 20 grams will be weighed using a digital 
scale, then fed into a 300 mm2 ceramic cup, the cup is what 
will happen the extraction process. After that, the dish will be 
incorporated into stone fireproof so that the extraction process 
can run up. 
E. Mixing With Reducing Coal 
Lapindo mud samples that had been sieved to 270 mesh 
particle size achieved is then mixed with a reductant coal, coal 
1.5 stoichiometric amount based on research conducted by 
Firdiyono (2008) on the extraction of mineral barite barium in 
the roasting, the optimum conditions for the extraction yield 
percent maximum (86.35%) by the number of 1.5 
stoichiometric coal. 
F. Microwave irradiation with 800 watts of power 
Irradiation will be done until the temperature is above the 
melting point of the test sample (over 7300 C). In the present 
study used 800 watts of power. At this time the temperature 
measurement will be used thermocouple and infrared 
thermometer to measure the temperature inside the sample. In 
the process of irradiation with microwave expected reduction 
reaction occurs as follows: 
BaSO4 (s)  +  4CO  (g)  ↔  BaS  (s)  +  4  CO2  (1) 
This reaction is a reaction between gases and solids (BaSO4 
contained in Lapindo mud and CO from coal) so that the 
process will be greatly influenced by temperature, surface area 
contact and contact time. At high temperature CO2 gas that is 
formed will react with C to be: 
CO2 (g)  +  C  (s)  ↔  2CO  (g)   (2) 
So that the total reaction being: 
BaSO4 (s)  +  4C  (s)  ↔  BAS  (s)  +  4CO  (g)   (3) 
During the irradiation process also will be the supply of air 
every five minutes using a compressor that can increase levels 
of oxygen in the microwave chamber to expedite the process 
of combustion. In controlling the air supply flow meter will be 
used tool. Besides the addition of oxygen can oxidize bas 
become dangerous Ba and CO to CO2. 
BaS  + O2 ↔ Ba + SO2                                   (4) 
2CO (g) + O2 (g)  ↔  2CO2 (g)    (5) 
G.  Slag Disposal 
Slag disposal process done after the irradiation process is 
complete. After the extraction process is complete fireproof 
stone removed from the microwave, and then continued 
issuing the cup. After the metal core will be separated with the 
slag dissolution and precipitation processes. 
V. LIBRARY STUDY RESULTS AND DISCUSSION 
A. Lapindo Mud 
Since May 29, 2006, has been emitting mudflow Sidoarjo 
mudflow in East Java, Indonesia. Mud volcano is a geological 
phenomenon due to high pressure below the surface layer of 
mud. Cause of the eruption has not been found. However, it 
may be associated with gas exploration activities by Lapindo 
Brantas in Banji Bias. Mud volcano in Sidoarjo district 
emitting mud at an average rate of more than 40,000 m3/day, 
and has submerged four villages adjacent, displacing nearly 
7,000 people. Nearly 12,000 medical treatments have been 
carried out, especially for those affected by the release of 
hydrogen sulfide gas. (United Nations Disaster Assessment 
and Coordination mission. 2006) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. Lapindo Mud 2005-2010 
(source: http://www.bpls.go.id, 2013) 
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Fig 2. Wide of Lapindo Mud in 2011 
(source: http://www.bpls.go.id, 2013) 
 
In 2006 research was conducted by the United Nations 
Disaster Assessment and Coordination mission, established by 
the UN team's job is to examine directly the phenomenon - a 
phenomenon that occurs in the Lapindo mud including metal 
content contained therein. The content - the content of the 
metal can be seen in the table below: 
TABLE III. METAL CONCENTRATIONS IN THE MUD 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3. Data on the coordinates of the sampling locations at mud Lapindo mud: 
(source: UNDA, 2006) 
B.  Barium 
Barium is a chemical element in the periodic table that has 
the symbol Ba and atomic number 56. Examples of the 
resulting crystals such as Barium Barium sulfate (BaSO4) and 
samples containing base such as Barium hydroxide Barium 
(Ba (OH) 2). 
Barium is a silvery white metal that is found in nature. 
Barium compounds can be produced by the industry, such as 
oil and gas industries to make drilling mud. Barium is also 
used to make paint, bricks, tiles, glass, and rubber of barium 
sulfate. Additionally, barium used by physicians in conducting 
medical tests and taking x-rays. Barium into the air during the 
process of mining, refining, production of barium compounds, 
and from the burning of coal and oil. Some barium 
compounds soluble in water and are found in lakes or rivers. 
One application of barium is RAM (Radar Absorber 
Materials), is one of the types of materials that can be used in 
stealth technology to disguise a vehicle or structure from radar 
detection. Ability of radar wave absorbing materials at 
specific frequencies depending on the composition of Barium 
on the RAM that is located at the filler Barium Heksaferrite 
(BaFe12O19). 
TABLE IV. BARIUM PRICE 
 
 
 
 
 
 
 
 
 
 
 
 
 
(Source: http://www.ferrischemicals.com, 2013) 
 
Based on Government Regulation of the Republic of 
Indonesia Number 9 of 2012 concerning Types and Tariffs on 
non-tax state revenue types that apply to the Ministry of 
Energy and Mineral Resources stated that the rates for Barium 
per sample at the rate of Rp 165,000.00 for waste water 
category, the category of toxicity characteristic leaching 
procedure (TCLP) per sample tariff is Rp 125.000,00. And 
according to different sources, the price of pure Barium is $ 
55 per 100 grams, equivalent to USD 528,275.00. 
C. Microwave 
Microwaves are electromagnetic energy to the electric and 
magnetic fields are interrelated. Microwave frequency is 
between 300 MHz to 300 GHz 3kelompok yangterbagi in the 
Ultra High Frequency (UHF: 300 MHz - 3 GHz), Super High 
Frequency (SHF: 3 GHz - 30 GHz), and Extremely High 
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Frequency (EHF: 30GHz - 300 GHz) and has a wavelength of 
300 mm 1sampai. Frequencies are often used on the 2450 
MHz home microwave. (Kazi E.Haque, 1998) 
TABLE V. FREQUENCY OF USE IN APPLICATIONS ISMI 
 
Using microwave heating has many advantages compared 
to conventional heating, among which, the heating is not in 
direct contact with the material, but it does not transfer heat 
energy transfer, heating is very fast, and very easy operation, 
and high security. (Kazi E.Haque, 1998) 
 
 
 
 
 
 
 
 
 
 
Fig 4. Microwave 
 
VI. INTERACTION OF BARIUM ON MICROWAVE MATERIALS 
In general, the absorption characteristics of electromagnetic 
wave absorber material depends on the dielectric properties 
(Permitifitas),  magnetic  properties  (permeability,  μ),  thickness  
and frequency range (Park, et al, 2005). 
Naili Mahbubatin, 2011 stated that the barium ferrite with 
hexagonal molecular structure known as a permanent magnet. 
This material is widely used in magnetic recording media, 
microwave devices and as an absorber material because this 
material has the ability to absorb microwaves. 
VII. HEAT GENERATION USING MICROWAVES 
Microwave radiation is electromagnetic radiation in the 
frequency range 0.3-300 GHz wavelength in a vacuum 
chamber from 1m to 1mm, because microwave follow the 
laws of optics, the microwave can be transmitted, absorbed 
and reflected. Frequency bands that are internationally 
recognized, which is used for domestic and industrial 
applications is 2450 MHz and 915 MHz. Microwave heating 
is the most complex source used in the extraction of metals, 
because the heating process depends on the interaction of a 
variety of both electric and magnetic fields from microwave 
radiation with the chemical and physical properties of 
materials. Factor - factor is mempengarauhi interaction, real 
and imaginary permittivity (frequency dependent), thermal 
conductivity, heat capacity, temperature, geometry of both the 
sample and the microwave cavity, bulk density, power level, 
particle size, sample mass or the number of samples, 
susceptors presence or coupling agent and the occurrence of 
chemical reactions or phase changes (Pickles, 2009) 
 
 
 
 
 
 
 
 
 
 
Fig 5. Electromagnetic spectrum 
 
Microwave can be efficiently and rapidly generate heat 
within a few ingredients, so that only thermal conduction and 
convection phenomena that play an indirect role in the heating 
process, the only factor affecting the conventional heat loss, 
the heat generated from outside of the substance / material (eg 
by fire or resistance heating) transferred into the material 
through the process of conduction or convection. Object 
surface in the conduction process and thus lowering the 
temperature of the surface gets. On the other hand, microwave 
radiation penetrates into the object, which he transformed into 
heat, which is conducted through the material back to the 
surface, leaving conditions colder outside than on the inside. 
Profits will be much we get if we are serious and focused 
on the study of this technology. The benefits we will study the 
interaction of the material with microwaves include: declining 
processing costs, improve production quality, materials and 
the creation of new products, improvement of production 
quality, terciptnya materials - materials and new products, 
improving the quality of human life, reduce the dangers to 
humans and the environment, while also improving the quality 
of life. With proper understanding and control, many 
important material in the field of engineering that can be 
heated rapidly, uniformly, selectively, cheaper and with better 
control than can be done with conventional methods. 
The microwaves cause the movement of ions and molecules 
with displacement or playback dipole.Pemanasan the material 
depends on the dielectric constant and loss factor of the 
material factor. Koonstanta dielectric is the ability of a 
material to inhibit the microwave energy pass through. While 
the loss factor is the number of input microwave on material 
that turns into heat or the ability of a material to dissipate 
energy microwave. Therefore material with high loss factor 
Frequency 
(MHz) 
Frequency 
allowable User state 
0.07 10 KHz Rusia 
13.56 0.05% All country 
27.12 0.60% All country 
40.68 0.05% All country 
42, 49, 26 0.20% England 
66 0.005% England 
84.168 0.20% Australia, Belanda 
432.92 10 MHz Portugal, Germany 
896 13 MHz England 
915  North and South USA 
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easily heated by microwave energy. 
Microwaves can be reflected, therefore can not 
memanasikan materials. Metals in general have high 
conductivity so often dugunakan as a waveguide, a transparent 
material is often used as a container in heating the material at 
microwave and material that can absorb microwave energy 
can easily heat called dielectric (Pickles, 2009) 
VIII. THE SYSTEM INSIDE HEATING AT MICROWAVE 
Heating system on microwave consists of four basic 
components, namely power supply, magnetron, applicators 
namely oven or the container a place the heating was on 
material and waveguide as pathway wave a micro from 
generator to applicator. Image-the following picture shows the 
various systems within microwave ranging from who simple 
until the to the process which continuous on the industry. 
Powes microwave power supply comes from the form of 
the microwave magnetron that can be controlled. Microwave 
energy is directed by wafeguide. At the industry level using 
convenyor warming in the oven so that the material can move 
made of insulator material, in general, operate for 6000 hours 
at a frequency of 925 MHz with a magnetron power of 75kW 
(Kazi E. Haque, 1998) 
        Receipts microwave heating has many advantages 
compared to conventional heat, such as: heating no direct 
contact with the material, but the transfer does not transfer 
heat energy, heating is very fast, and very easy operation, and 
high security. 
IX. CONCLUSION 
Conclusions obtained from the writing of this paper is the 
result of the acquisition of efficient and effective extraction 
using the microwave method (use the microwave) for mineral 
extraction Barium (Ba) contained herein Lumpur Lapindo. 
Barium mineral that has a benefit in human needs such as oil 
and gas industries to make drilling mud, paint, brick, tile, 
glass, rubber and RAM (Radar Absorbent Material) will be 
the potential to be used as a solution to the problems of 
Lapindo mud that never ended. So as the economy is expected 
to improve the surrounding community and can be contributed 
to the nation's economic independence 2014. 
The method used starting from the Literature, twenty grams 
of sample testing, Enrichment Lapindo mud up to 270 mesh, 
XRF and XRD tests (1), mixing with new reductant coal, 
twenty grams of sample testing, heating with micro gelomban 
with 800 watts of power , removal of slag, XRF and XRD 
tests (2), analyze the results and conclusions. 
Receipts microwave heating has many advantages 
compared to conventional heat, such as: heating no direct 
contact with the material, but the transfer does not transfer 
heat energy, heating is very fast, and very easy operation, and 
high security. 
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